Context: Osteopathic manipulative treatment (OMT) has been recognized as a management option for carpal tunnel syndrome (CTS), although limited research exists to substantiate its effectiveness.
Methods
The Institutional Review Board of the A.T. Still University-School of Osteopathic Medicine in Arizona (ATSU-SOMA) in Mesa approved the study.
Participants
Recruitment of study participants targeted all students and staff of ATSU-SOMA via an e-mail outlining typical symptoms of CTS, a brief description of the study, and an invitation to be evaluated if they thought they might have CTS and, if so, to participate in the study. In Surgical decompression of the carpal tunnel is an evidence-based and commonly performed treatment for patients with severe cases of CTS and provides long-term symptom relief. 1 Evidence-based nonsurgical treatments shown to provide short-term relief for mild to moderate CTS include the use of ergonomic keyboards, therapeutic ultrasonography, wrist splinting, oral corticosteroids, and intra-carpal tunnel corticosteroid injection. 2, 3 Osteopathic manipulative treatment (OMT) for CTS has been reported but is less commonly used, 4 possibly owing to the paucity of research validating these techniques.
To our knowledge, no controlled trial evaluating the effectiveness of OMT for CTS has been published. The existing literature is predominately the substantial work of 1 clinical researcher and is composed primarily of case reports and case series. [5] [6] [7] [8] [9] [10] [11] The research by overall change, electrophysiologic testing, and ultrasound imaging were used to assess both upper limbs before the first OMT session and within 1 week after the sixth OMT session. Immediately after the first OMT session, electrophysiologic testing and ultrasound imaging were readministered. The physician performing the electrophysiologic testing and ultrasound imaging (R.S.B.) was blinded to the questionnaire results and the side that was assigned to receive OMT.
Boston Carpal Tunnel Questionnaire
A self-assessment questionnaire, the BCTQ assesses the severity of symptoms and the functional limitations of the hand. Each hand is assessed separately, and the scores range from 1 to 5, with 5 indicating the most severe symptoms or functional limitations. 13 Psychometric evaluation has indicated that the BCTQ is a valid, reliable, responsive, and acceptable outcome tool for clinical and research purposes. 14 
Sensory Symptom Diagram
For the purposes of the present study, we modified the commonly used Pain Drawing, which has been shown to have favorable psychometric properties. [15] [16] [17] In addition to pain, participants were instructed to mark areas on a drawing of the human body where they experienced numbness or tingling. Participants were asked to portray their average symptoms for the 7 days before the first treatment and for the 7 days before the sixth treatment. For scoring, the graphic representation of the entire body was divided into 50 areas, and 1 point was given for each symptom in each area. No attempt was made to separate the treated from the untreated side. Quantitatively, the total number of points in the drawings before and after treatment were used. Qualitatively, composite drawings before and after treatment were created for the study cohort as a whole. measures such as using wrist splints or taking nonsteroidal anti-inflammatory drugs were instructed to continue doing so for the duration of the study ( Figure 1 ).
Outcome Measures
The Boston Carpal Tunnel Questionnaire (BCTQ), sensory symptom diagram (SSD), patient estimate of 
Electrophysiologic Testing
All electrophysiologic tests were performed by the same physician (R.S.B.) using the same electrodiagnostic machine. Before testing, skin surface temperature was measured using an infrared thermometer. If the skin surface temperature was less than 31°C, the hands were warmed with a heating pad until the temperature was greater than 31°C. Real-time skin surface temperature was measured throughout testing by a plate thermistor taped to the base of the index finger. Because it has been reported that nerve conduction velocity correlates positively with hand temperature, it was important to record hand temperature to ensure that any conduction velocity changes subsequent to OMT were not simply the result of the hand surface temperature change. 18 Conduction studies of the motor fibers of the median nerve were performed with a recording electrode on the thenar eminence. Stimulation was applied at the palm over the recurrent thenar branch of the median nerve and over the median nerve proximal to the wrist (8 cm proximal to the active recording electrode). Care was taken to ensure that the median palmar stimulation resulted in abduction of the thumb. As with all of the nerve conduction testing, the stimulus intensity was gradually increased until a maximum waveform size was achieved.
The stimulus intensity was then increased by 10% to confirm that supramaximal stimulus had been applied.
The trans-carpal tunnel motor conduction velocity and the wrist-to-palm compound motor action potential ratio were calculated. Distal motor latency was also recorded. The composite change from before to after treatment in the SSD scores for all participants is represented in With OMT, the physician and student subjectively noted an associated reduction in severity of palpatory findings as the participants' symptoms improved. All participants had minimal palpatory findings in all spinal regions as well as the wrist and forearm after the fourth treatment, but tenderness at the Chapman point persisted. By the sixth week of treatment, almost all participants had no pain associated with palpation at any location other than a slight tenderness at the third rib on the affected side.
The effects of OMT on the electrophysiologic function of the median nerve are summarized in Table 2 .
Initially, an ANOVA was used to explore the data, revealing a pattern of faster trans-carpal tunnel sensory nous tension of the interosseous membrane; low-velocity, high-amplitude springing of the carpal bones with direct release; and extension and release of the transverse carpal ligament using the opponens pollicis roll maneuver. 6 Treatment was considered effective when tissue texture changes occurred, including warming and softening of the tissues, restored range of motion, and decreased tenderness. 
Results
Nine participants completed all aspects of the study treatment and testing. Six participants were female, and 3
were male. The mean (SD) age was 48.6 (17.8) years (range, 27-78 years). The mean (SD) height was 67.6 No statistically significant main or interaction effect changes were found for any of the motor or sensory conduction velocities or amplitude ratios. Another plausible explanation for the findings of the present study is that the beneficial effect of OMT on CTS was not the result of median nerve decompression at the carpal tunnel but, rather, central nervous system modulation of symptoms, whether hormonal, neuronal, or psychological. The OMT provided in this study was directed not only to the carpal tunnel, but also to dysfunction inture explained the improvement in conduction velocity after the sixth treatment. This experience highlights the strong relationship between nerve temperature and conduction velocity and the need to measure and factor in body temperature when calculating the effects of nervetargeted treatments that can potentially change body temperature, including OMT. There was a significant change for the main effect of time. 
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Conclusion
Osteopathic manipulative treatment effectively managed CTS symptoms and disability in 9 participants. However, median nerve function and morphology did not change as measured before and after 6 weeks of OMT. Therefore, the mechanism of OMT in the management of CTS seems to be unclear, although central nervous system processes are suspected.
